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Abstract of RU 2111543 (C1) 

FIELD: alternating process transducers, which are supplied by two or three wires and are connected to 
controller through third wire. SUBSTANCE: transducer transmits alternating current signals to first peripheral 
device and receives them from it and transmits direct current signals to second peripheral device. 
Transducer has sensor unit and communication unit which are supplied from power terminal and generic 
point of transducer. Communication unit receives output signal of sensor unit, which describes process 
variable, and transmits alternating and direct current signals to signal terminal, which is connected to both 
peripheral devices, and also receives alternating current signals from first peripheral device. Signal of direct 
current describes process variable, while alternating current signal serves as digital representation of this 
process variable and transducer data selected by received alternating current signal. EFFECT: matching 
output signal describing alternating process to peripheral device which receives alternating current signals, 
generation of direct current output signal. 6 cl, 7 dwg 
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(54) TPEXnPOBOflHOtf REPEflATMI/lK 

(57) PecjDepaT: 

^!3o6peTeHne othochtcb K nepeAaTHUKawi 
nepeivieHHbix npoueccoB, nHTaiomnMCH ot AByx 
M3 Tpex npoBOAOB M cx3o6iAaioiAHMC?i nepe3 
rpeTuPi npoBOA c KOHTponnepoM . TexHtmecKi^M 
pe3ynbTaTOM moGperenm fmnaeTCH 
o6ecneMeHMe cornacxiBaH^ BbixoAHoro 
cumajia, xapaicrepM3yioinero nepeMeHHbifi 
npoiiecc Ha BHeuineM ycTpoiteTBe, 
npuH^iwiaioLAeM cumanbi nepeMeHHoro TOKa, m 
0opMnpoBaHMfl BbixoAHoro curHana no 
nocTOHHHOMy TOKy. TpexnpoBOAHoK nepeAamMK 
AByHanpaBJieHHO nepeAaeT cwrHanbi 
nepeMeHHoro TOKa Ha nepBoe BHewHee 
cpeACTBo w ot Hero m nocbinaeT cwmajibi 
nocroHHHoro TOKa Ha BTopoe BHewHee 
ycrpoftcTBo. nepeAamnK cx)Aep>KHT cencopHoe 
cpeACTBo M cpeACTBo cbh3H, npmeM o6a ohh 
nmamcn ot KneMMb! n^TaHMfl H oGi^eA KneMMbi 
nepeAaTMMKa. CpeACTBo cbs3M npwHMMaeT 
BbixoAHO^ caiman cencopHoro cpeACTBa, 
xapaKTepusyioiAH^ npuHfrryio nepeMeHHyio 
npoqecca, m nepeAaeT cumanbi nocTOHHHoro u 
nepeMeHHoro TOKa Ha cumanbHyio KneMwy, 



KOTOpafl CBH3aHa C 060HMH BHeiilHWMH 

ycTpoPicTBaMi4 t w TaioKe npwHUMaeT cumanbi 
nepeMeHHoro roKa or nepBoro BHeiUHero 
ycTpoifcTBa. Cuman nocrcrnHHoro toio 
xapa(crepn3yeT npHHfrryio nepeMeHHyio 
npouecca, a curnan nepeMeHHoro TOKa 
HBnaeTCfl u,wc|>poBbiM OTpaweHkieM 3Totf 
npuH^ToPi nepeMeHHoft npoLiecca m AaHHbix o 
nepeAaTHHKe, BbiopaHHbix npunfrrbiM cwmanoM 
nepeMeHHoro TOKa. 5 3.n. cio-ribi, 7 m. 
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(54) THREE-WIRE SWITCH 

(57) Abstract: 

FIELD: alternating process transducers, 
which are supplied by two or three wires and 
are connected to controller through third 
wire. SUBSTANCE: transducer transmits 
alternating current signals to first 
peripheral device and receives them from it 
and transmits direct current signals to 
second peripheral device. Transducer has 
sensor unit and communication unit which are 
supplied from power terminal and generic 
point of transducer. Communication unit 
receives output signal of sensor unit, which 
describes process variable, and transmits 
alternating and direct current signals to 
signal terminal, which is connected to both 
peripheral devices, and also receives 
alternating current signals from first 
peripheral device. Signal of direct current 
describes process variable, while 
alternating current signal serves as digital 



representation of this process variable and 
transducer data selected by received 
alternating current signal. EFFECT: matching 
output signal describing alternating process 
to peripheral device which receives 
alternating current signals, generation of 
direct current output signal. 6 cl, 7 dwg 
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H3o6peTeHMe othocmtch k nepeAaTHMKaM 
nepeMeHHbix npoi4eccoB, nMTaioiAMMCfl or ppyx 

H3 TpeX npOBOflOB H CX306tHaK3L4MMCfl nepe3 
TpeTMM npOBOfl C KOHTpOJIJiepOM. 

TpexnpoBOAHoft nepeAaTHMK 
AByHanpaBneHHO nepeAaer cMmanbi 
nepeMeHHoro TOKa Ha nepBoe BHeuiHee 
ycTpcwcTBO n ot Hero w nocbinaeT curHanbi 
nocroHHHoro TOKa Ha BTOpoe BHeniHee 
yorpoMCTBO. 3tot nepeAaTHMK MMeeT BbiBOA 
nmaHUfi n oQuiyifi bwboa, KOTopbie cBasaHbi c 
BbiBOAOM nuTaHMfl h o6iAMM BbiBOAOM BHeiiiHero 

MCTOHHMKa OHBpfMM. nepeAaTHMK BKJIIOHaeT 

ceHCopnoe cpeACTBO, KOTopoe nMTaeTCfl ot 
BbiBOAa nuTaHMS m o6iAero BbiBOAa, Ann 
o6ecneMeHH« BbixoAHoro cMmana ceHcopa, 
xapaKTepM3ytoi4ero nepeMeHHyio npoLjecca 
(nn), npviHHTyio cencopHbiM CpeACTBOM. 
lAmercn jame cpeACTBO cb^m, nonynaio^ee 
9HeprnK) ot BbiBOAa nMTaHMs n o6iB,ero BbiBOAa, 
BKfifOMaioiAee naMATb Ann xpaneHna AaHHbix o 
coctoahmm nepeAaTHMK a m nn. CpeACTBO cbasm 
npMHUMaeT BbtxoAHoft cuman ceHcopa m BbiAaeT 
CMman nocTOHHHoro TOKa m CMman 
nepeMeHHoro TOKa Ha cMmanbHbiti BbiBOA, 

CBH3aHHblM" C 060MMM BHeWHMMM yCTpOMCTBaMM, 

a TaioKe npMHUMaeT cumanbt nepeMeHHoro TOKa 
ot nepBoro BHetunero yarpoiteTBa. CMman 
nocTOfiHHoro TOKa xapaKTepn3yeT npMHHTyio nn 
b Ananaaone nacroT, KoropbiM BKmonaeT 
nocroflHHbiM* tok, a cuman nepeMeHHoro Toi<a 
flBnneTca ijtfcfcpoBbiM oTpaKeHMewi npidHfiTOM nn 
n AaHHbix nepeAaTHMKa, BbicpaHHbix npuHHTbiM 
cMmanoM nepeMeHHoro TOKa, CpeACTBO cba3M 
MMeeT xapaicrepHbiPi MMneAanc nepeMeHHoro 
TOKa Mewy CMmanbHbiM w 06U4MM BbiBOAaMM b 
A^anasoHe nacroT nepeMeHHoro TOKa w% 
npmm m nepeAaHM cumarioB nepeMeHHoro 
TOKa Ha nepBoe BHeiuHee yorpoflcTBO m ot Hero, 
HToobi npwHMMaeMbie cumaribi ne 
3aKopaMHBariMcb m mo>kho 6bino npMHMMaTb 
nepeAaBaewbie cumanbi. CpeACTBO cbh3M 
MMeeT xapaKTepHbiia nwneAaHC nocTOflHHoro 
T010 Me>KAy CMmanbHbiM m o6ih,mm BbiBOAaMM b 
AkianasoHe nacTOT, KOTopbifi BKruonaeT 

nOCTOflHHbffi TOK M OOblHHO AocTMraeT 
npn6nn3HTejibHo 20 II4. XapaKTepHbi^ 
MMneAanc nocTOAHHoro TOKa 3HanMTenbHO HM>Ke 
UMneAaHca BToporo ycrpoPicTBa, KOTopoe 
np^HMMaeT curHanbi nooroaHHoro TOKa, b 
pe3ynbTaTe Hero TOHHOcTb nepeAaBaeMoro 
cMmana nocroAHHoro TOKa He orpaAaeT. B 
oahom M3 npMMeneHMtf cfcyHKLAMM nepBoro M 

BTOpOrO BHeiilHHX yCTpoilCTB COBMeUJ^eHbl. 
CpeACTBO CBH3M COAep>KMT MUKpOKOMnblOTep, 
KOTOpblM" XpaHMT MHOpOpMaLiMIO O COCTOflHMM 

nepeAaTHMKa. MuKpoKownbioTep TaioKe 
npMHMMaeT m nepeAaeT MHcJ>opMau,MK> o 
coctohhmm nepeAaTHMKa. KoHTyp MOAynaLjMM 
iDMpMHbi kiMnyribca KOAMpyeT curnan 
nocTOAHHoro TOKa. B cpeACTBO cbhsm bxoa^t 
MOAeM A^« FSK-KOA^poBaHH« BbixoAHoro 
cumana cencopa. Mo>KeT 6biTb TaioKe BKinoneH 
KOHTyp 4)opMnpoBaHM« BonHbi, KOTopa^ npnAaeT 
4)opMyn FSK~KOAnpoBaHHOMy curnany b 

COOTBeTCTBUM CO CTaHflapTOM CBfl3H HART. 

Ha cjwr. 1 M3o6pa>iceHa 6noK-cxeMa 
nepeAaTHMKa, BbinonneHHoro B cooTBeTCTBMH c 
M3o6peTeHMeM; Ha qbur. 2 - AeTanbHasi cxeMa 
nepeAaTHMKa 50, noicasaHHoro BMecTe c 

BHeUJHMM yCTpofiCTBOM M MCTOHHMKOM nMTaHMfl, 

M3o6pa>KeH h bi m na cf)Mr. 1; Ha cf)Mr. 3 - cxeMa 

(|)OpMbl BOJIHbl, BblXOA^lMePl M3 KOHTypa 

4)opMMpoBaHM« BoriHbi 82, noKasaHHoro Ha cfwr. 
2; Ha qbMr. 4n 5 - HM3KO- m BbicoKonacTOTHbte 
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KOHTypbl, GKBMBaneHTHbie COOTBeTCTBeHHO 

KOHTypaM cxeMbi 100; Ha 0Mr. 6 - cxeMa 
BbixoAHoro MMneAaHca nepeAaTHMKa 50 KaK 
qbyHK4MM nacTOTbi Me>i<Ay BbiBOAawM 68 m 69; Ha 
qbMr. 7 - TfinoBafl cxeMa Ana MnmocTpau^MM 
tohhoctm nepeAaTHMKa. 

noKa3aHHbiM Ha o>Mr. 1 nepBbiR BapMaHT 
TpexnpoBOAHoro nepeAaTHMKa 50 BKnfonaeT 
cencopHyio cxeMy 52, KOTopaa npMHMMaeT 
nepeMeHHbie npoi^ecca TaKMe, KaK AaBneHMe, 
TeMnepaiypa, ypoBeHb, noTOK pH m T.n. 
TpexnpoBOAHbiM nepeAaTHMK 50 Mcnonb3yeTca 
Ana ynpaBJieHMfl npoi4eccoM na MecTe. GHeprMfi 
Ha Hero nocTynaeT ot BHeiUHero MCTOHHMKa 
nMTaHMfl 56, KOTopbiM, KaK npaBMiio, cny>KMT 
cojiHeHHa^ 6aTapea 6 B mjim 12 B, o6jiaAaio^aH 
cnoco6"HocTbK) BbipaGaTbiBaTb orpaHMHeHHbii^ 
tok. CneAOBaTeribHo, nepeAaTHMK 50 
npeAnoHTMTenbHO noTpe6n«eT Mario 3HepmM. 
KpoMe Toro, npM MHorMX npMMeHeHMinx 
HecKonbKO nepeAaTHMKOB 50 nMTaioTCH ot 

OAHOrO M TOrO )Ke MCTOHHMKa nMTaHMfl, hto 

AenaeT npo6neMy nMTaHMs eii^e 6onee 
aKryaribHOM. B npeAnoHTMTeribHOM BbinonHeHMM 
MomHOCTb, noTpeGnaeMaa ot MCTOHHMKa 
3HeprtiM 56, He npeBbtiuaeT 0,04 Bt. 

npM pa6oTe nepeAaTHMKa 50 BHemHee 
ycTpo^cTBo 59 CBasano c cMmanbHbiM bwboaom 
68 nepeAaTHMKa. nepsbiM bmaom BHeiunero 

yCTpOMCTBa flBflHeTCFI p4yHHOM" npM60p CB?I3M, 

KOTopbiM nocbinaeT cMmajibi nepeMeHHoro TOKa 
Ha nepeAaTHMK 50, a tot b cboio onepeAb 
oT6MpaeT AaHHbie o coctojihmm nepeAaTHMKa, 
ero pa6oTe m 3HaneHMfi nn, xpaHflii^MecH b 
MMKpoKOMnbioTepe 64. B OTBeT nepeAaTHMK 50 
nepeAaeT cMman nepeMeHHoro TOKa, 
xapaicrepM3yiou4MM AaHHbie, oToopaHHbie 
pyHHbiM cpeACTBOM cb«3M. CMmanbi 
nepeMeHHoro TOKa nepeAaioTca b cooTBeTCTBMM 

C npOTOKODOM HART, KOTOpblfl M3flO>KeH B 

AOKyMeHTe "HART Smart Communications 
Protocol Data Link La Specification" $MpMbi 
Rosemount Inc., ho aribTepHaTMBHbie BapMaHTbi 
nepeAaTHMKa 50 nepeAaioT coo6u4eHMfi b 
cooTBeTCTBMH c APyrMMM npOTOKOJiaMH. 

BTopbiM bmaom BHeiiiHero ycTpoPicTBa 59, 
KOTopoe moho noAcoeAMHMTb k CMmaiibHOMy 
BbixoAy 68, yiBn«eTCH KOHTponnep. B oahom M3 
TaKMX npMMeneHM^ • nepeAaTHMK 50 BbiAaeT 
CMman nocTO^HHoro TOKa, xapaiaepMsyiouuiMPi 
npMHJiTyio nepeMeHHyio npoqecca 54, Ha 
CMmanbHbiM BbixoA 68. CMman nocTOHHHoro 
TOKa oGbiHHo nepeAaeTcn b A^anasoHe 1-5 B, 
npM kotopom BbixoAHofi noTeHi4Man 
xapaiaepMayeT nepeMeHHyio npoupcca 54, ho 
MoryT 6biTb Mcnonb30BaHbi m TaKMe 
anbTepHaTMBHbie AMana30Hbi cMmanoB 
nepeMeHHoro TOKa MnM HanpfDKeHMn, Kai< 0,8-3,2 
B. 3tot bma BHeiiiHero yorpoMCTBa MMeeT 
xapaiaepHbiPi bxoahom MMneAaHc, KaK npaBMno, 
Bbiiue 100 K b Anana30He nacTOT nocTO^HHoro 
TOKa, BicnioHaioiAeM nocTOflHHbtM" tok m 
AOCTMraioiiJ^eM 20 Y\\. B ApyrMx BapMaHTax 
npMMeHeHMfi KOHTponnepa nepeAaTHMK 50 
nepeAaeT CMman nepeMeHHoro TOKa, 
xapaKTepM3yiou4MM npMH^Tyio nepeMeHHyio 
npoLjecca, Ha CMmanbHbiM BbiBOA 68. 3tot 
CMrHan nepeMeHHoro TOKa o6biHHO nepeAaeTCfi 
B COOTBeTCTBMM c npOTOKonoM HART, HO 
bo3mo>kho npMMeneHMe m ApyrMx 
anbTepHaTMBHbix npoTOKonoB nepeMeHHoro 

TOKa. 

0yHKLJ[MM pyHHOrO CpeACTBa CBfl3M M 

KOHTponnepa MoryT 6biTb o6-beAMHeHbi b oahom 
BHeuuHeM ycTpoPicTBe, noci<onbKy cMrHanbHbiM 
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BbiBOA 68 CBH3aH c o6ommh ycTpoMCT Bar/in. B 
KaMecTBe anbTepnaTMBbi BHeiiiHee ycrpoMCTBO b 
bua© pyMHoro cpeflcTBa cbfism nnn KOHTponnepa 
M0MC8T 6biTb coeAHHeHO c cMmanbHbiM bwboaom 
68. 

CeHcopHbi^ Komyp 52 npeAnoHTmenbHO 
coAep>KHT ceHCop 60 Ana o6napy>KeHna 
nepewieHHow npot4ecca 54, KOTopoPi b a^hhom 
cnynae aBnaeTCH ypoBeHb. KaK npaBuno, 
BbixoAHOM cuman ceHCopa 60 npeACTaBnaeT 
C060R aHanoroBbiPi cuman, KOTopbiPi 
npeo&pasyeTca b u,Ka>poBow cuman b 
aHanoro-u,uappoBOM npeo6pa30BaTene 62. 
PlpeAnoHTHTenbHbie ManoMOiu,Hbie 
aHanoro-u;nctDpoBbie Komypbi aha ynpaBneHHfl 
npoi^eccoM pacKpbiTbi b naTeHTe CUJA N 
4791352, o3amaBneHHOM "Transmitter with 
Vernier Measurement", npwHaAneKaiu,eM Towy 
we BJiaAexibi^y, hto m AaHHaa 3aaBKa. 06biMHO 
npMMeHeHne a^h ynpasneHH* npou,eccoM 
TpeGyeT, hto6 aHanoro-t^poBOfi 
npeo6pa30Barerib noTpe6nan Mano 3Heprun, 
MMen OTHOC^iTeribHO Bbicoicyio paspetuaioiAyio 
cnocoGHocTb, BbicoKyio cKopocTb aicryajiM3a4MH 
u 3aHHMan Mi/iHUManbHoe HKcno cnmanbHbix 
mnm Ann nepeAanw u,ncf)poBoro cHmana. 

CencopHbifi KOHTyp 52 nuTaeTca ot KOHTypa 
pacnpeAeneHMF? snepnw 63, KOToputf BKmonaeT 
uctohhwk 63a (5 B) c dpmvrpoM o6u\ero 
pacnpeAeneHna Ha Apyrne KOHTypbi b 
nepeAaTMMKe 50, STanoHHbiPi hctomhuk nuraHua 
63b (1,235 B), hctomhkk nwTaHHfl 63c 
npeo6pa30BaTena DC-DC aha aHanoroBoR 
CXeMbl V\ 3Tai10HHbl^ mctomhmk TOKa 2,5 B 63d. 
PacnpeAenMTenbHbii^ KOHTyp nmaeTCfl or 
BbiBOAa nuTaHHa 66, Kcropbifi cBS3aH c 
cooTBeTCTByioiAUM BbiBOAOM BHewHero 
UdOMHHKa nmaHUfl 56. 06u\wft BbiBOA 69 

CBfl3aH C 06lAHM BbiBOAOM I/ICTOMHHK3 nWTaHHfl 

56. BHeiiiHee ycrpoftcTBO 59 He Hy^aeTca b 
coBMecTHOM ncnonb30BaHMH Mcro4HMKa nmaHMH 
56 c nepeAaTHHKOM 50, ho aoxdkho Aeximb c 
hum oGw,m BbiBOA 69. 

KOHTyp CBFI3M 70 coAepwuT 
MUKpoKOMnbioTep 64, KOTopyfl npuH^MaeT v\ 
xpaHMT u,wa>poBo£i BbtxoAHoCi cuman 
aHanoro-i4^obpoBoro npeo6pa30BaTen« 62. 
npeAnoMTMreribHO MMKpoKOMnbiorep 64 
BKmonaer naMHTb Ana xpaHeHua KOHdaHT, 

OTHOCfllU,HXCfl K COCTOflHHIO m paSoTe 

nepeAaTHiwa 50. \Anv\ we stm KOHoraHTbi MoryT 
xpaHHTbCf! bo BHeniHeM EEPROM h 
nepeAaBaTbcfl Ha MHKpoKOMnbKrrepe 64. 
KoHCTaHTbi, oTHocyiLAnecfi k pa6oTe, BKnionaioT 
n3BecTHbie norpeuJHocTH b paooTe ceHcopa 60 
KaK a>yHKU,wo wenaeMoft nepeMeHHO^ npouecca, 
6naroAap« neMy MUKpoKOMnbKrrep 64 BbiAaeT 
14-pa3p«AHbi^ i4Mcj}poBoPi cuman c 
KOMneHcai4Me^ sthx norpeuuHocre^, KOTOpbiifi 
xapaKTepn3yeT nepeMeHHyio npoi4ecca 54. 
Cnocoo" KOMneHcai^MH a^ nepeAaTHUKOB 
xopoiuo H3BecTHbi m pacKpbiTbi b naTeHTe CtUA 
N 4598381 na mn Cucci, npHHaAnewaujeM 
TOMy >Ke BiiaAeribL^y, hto h A^HHaa 3aaBKa. 
HHO>opMai4MJi o coctobhmh nepeAaTHMKa 50 
BKmonaeT Medo pacnono>KeHHfl ( A^fy 
nsroToaneHMfi n APyryK) Heo6xoA^MyK) 

MHO>OpMai4MIO. 

KoHTyp 72 MOAynau.HU Lyi^pMHbi MMnynbca 
(MLUH) npuH^MaeT 14-pa3p«AHbiti i4HO>pOBoPi 
KOMneHcupoBaHHbiM BbixoAHO^ curHan 

MMKpOKOMnbHOTepa M XpaHMT COMb BepxH^x \A 
ceMb hidkhmx pa3p^AOB b oTAenbHbix perMCTpax. 
KoMSnHaTopHaa nornKa b KOHType 72 
npeo6pa3yeT coAepJKMMoe Ka>KAoro perncrpa b 
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ABa KOAHpOBaHHblX LUMpMHOM MMnyjibca 

BbixoAHbix curnana, KOTopbie Ha3biBaioTCfl 
OMSB n OLSB v\ noKasaHbi cooTBeTCTBeHHO 
no3MUM5iMH 74 m 76. BennMHHa coAepKaHM^ 
perwcTpa nponopuKOHanbHa tunpuHe MMnyribca. 
Benw^MHa KOAnpoBaHHoro uwpyiHotf MMnynbcoB 
cnoBa MO>KeT 6biTb MaKCMMyM 2, mto paBHo 
AnuHe 126 TaicroBbix HMnynbcoB. HanpuMep, 
ecriM BejWMKHa KOMnencupoBaHHoro BbixoAHoro 
CMrHana A^THUKa paBHa 583 hjih 3KBHBaneHTHa 
1001000111, KOHTyp 72 AenuT TaKO^i BbixoAHoPi 
cuman Ha Bepxnee cnoBo 100 m HMKHee cnoBO 
1000111. BbixoAHofi cuman KOHTypa 72, 
npeACTaBnflioiAMil BepxHee cnoBO, OMSB, - sto 
HMnynbc ahuhoPi neTbipe TaicroBbix upwa, 
nepeAaBaeMbiti b TeMeHMe 0HKCMpoBaHHoro 
BpeMeHM 128 TaKTOBbix unicnoB. AnanorMMHO 
BbixoAHoK cwman KOHTypa 72, 
npeACTaBnynoiA^^ HM>KHee cnoBO, OLSB, 
npeACTaBnaeT co6oPi nMnynbc ujMpuHoPi 71 
TaKTOBbitf uy\m v\z 128 u,HKnoB. KoHTyp 72 
npeAnoHTHTenbHo npeACTaBneH nornKotf CMOS 
MHTerpanbHoJi cxeMe cnei^nanbHoro 
HasHaneHMH (ASIC) w% Toro, HTo6bi yMeHbiiMTb 
noTpeGneHne TOKa. 

BbixoAHoPi cuman MMKpoKOMnbioTepa c 
i4MO>poBofi KOMneHcai^neii, xapaKTepn3yioLAnPi 
npwHHTyio nepeMeHHyio npouecca, TaioKe 
nocTynaeT Ha MOAeM 78, KOTOpbi^ KOA^pyeT 
BbixoAHoft cuman cencopa b cooTBeTCTBH^i co 
craHAapTOM Bell 202, ony6nnKOBaHHbiM AT&T 
b "Bell System Data Communication Technical 
Reference, Data Sets 202s and 202T Interface 
Specification" b wone 1976. MoAeM 78 
o6ecneMMBaeT nocroflHHyio o>a30Byio 
MOAynfii^Mio b cooTBeTCTBUM c 3THM on^caHneM, 
n ero moho saKasaTb b oTAeneHMki apwpMbi NCR 
Microelectronics Division b $opT Konn^HS, 
KonopaAO KaK apTMKyn Bell 202 Modem ASIC sa 
HOMepoM 609-0380923. MoAynnpoBaHHbii^ 
BbixoAHO^ cuman MOAeMa 78, T.e. cuman 210, 
nepeAaera KOHTypy 43opMMpoBaHMa BonHbi 82, 
KOTopbitf o6ecnenviBaeT cooTBeTCTBue 
cnei4Ma>HKau,nn o>npMbi Rosemount inc. HART 
Smart Communication Protocol Voltage Mode 
Physical Layer Specification, Rev. 
1.0-Final, pa3Aen 7.1.2, 'Transmitted 
Waveform". TpexnpoBOAHoPi nepeAamnK 50 
mokot ncnonb30BaTb u ppyme cTaHAapTbi 
CBE3M, noAXOAHiAMe An« ynpaBneHUfl 
npoi^eccoM, TaKtie KaK MODBUS v\nv\ npoTOKonw 
DE. MODBUS - 3TO sapemcTpMpoBaHHblPi 
TOBapHbifi 3HaK 4)HpMbi Gould Technology Inc., a 
DE - npoTOKon, pa3pa6oTaHHbiM cfwpMoft 
Honeywell, Inc. B stux BapwaHTax KOHTyp 

0>OpMMpOBaHMfl BOnHbl 82 COOTBeTCTByeT 

Tpe6oBaHHfiM K0opMe BonHbi, onpeAeneHHbiMM 
ynoM«nyTbiMH CTaHAapTaMM. 

npuHMMaioiiinPi o>nnbTp 84 npuHMMaeT 
3anpocbi Ha AaHHbie o pa6oTe n coctoshhh, 
xpan^iAneca b MUKpOKOMnbioTepe 64, ot 
BHeainero ycTpoifoTBa 59. 3anpoc o6biHHO 
FSK-KOA^poBaH M AeKOA^pyeTCH MOAeMOM 78 
nepeA nepeAaqeti ero Ha KOMnbioTep 64. 

L4na>po-aHanoroBafi BbixoAHan cxeMa 100 
npuHUMaeT MOAynnpoBaHHbie LunpuHoti 
HMnynbca cumana nocTOHHHoro TOKa, 
xapaKrepn3yioiAne nepeMeHHyio npoi4ecca 54, v\ 
cumanbi cjDopMMpoBaHHoii BonHbi nepeMeHHoro 
TOKa. CxeMa 100 3o)a>eKTHBHo HaicnaAbiBaeT 
BbixoAHoft cMman KOHTypa cjDopMnpoBaHMfi 
BonHbi 82 Ha cyMMy BbixoAHbix cwmanoB 74 m 
76 v\ npn6aBn?ieT nonyneHHbie oAHOBpeMeHHo 
aHanoroBbie n i4Ma>poBbie cumanbi k BbixoAHOMy 
cumany nepeAaTHUKa 68. Ecnn nepeAaTMHK 50 
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He oTBenaeT Ha 3anpoc o npeAocraBneHKH 
MH4)opMaLiHM ot BHeiiJHero yarpoitaTBa 59, a 
3HaMMT, h He nepeAaeT cuman nepeMeHHoro 
TOKa, npeACTaBxiafou^nM oTBeT Ha stot 3anpoc, 
Torfla nepe^aTMHK 50 nepeAaeT cm man 
nocTORHHoro TOKa, xapaKrepn3y(oii^HM TonbKO 
npUHJiTyK) nepeweHHyio npou,ecca. 

Ha 4>nr. 2 AeTanbHo M3o6pa>KeH KOHTyp 
cjDopMHpoBaHMfl BOJiHbi 82. BepxHiw OTpajKaTenb 
TOKa o6pa30B3H PNF-TpaH3MCTopaMH 202, 204, 
a hm>khmm 0Tpa>KaTenb TOKa 
NPN-TpaH3MCTOpaMM 206, 208. B KanecTBe 
oTpawaTenefi Mcnonb3yioTCH oTpawaTeMn, 
oSbNHO ncnonb3yeMbie bo MHorux MaTpMu,ax 
6MnonapHbix nHTerpaxibHbix cxeM n, KaK 
npaBuno, MMeioiAMe b roTOBbix TpaH3MCTopHbix 
MaTpMU,ax. CMman 210, T.e. MOAynMpoBaHHbiPi 
BbixoAHO^ cMman ot MOAeMa 78, nocTynaeT Ha 

KOHTyp CjSOpMHpOBaHMfl BOJlHbl 82 M 

npeACTaBDfieT co6om" KBaAPaTHyio BonHy, 
aMnriHTyAa KOTopo& HaxoAMTca Me>KAy 
noTeHi^nanoM Ha o6uneM BbiBOAe 69 m 
npaKTMMecKM TeM Ke noTeHU,ManoM, mto m Ha 
cf>nnbTpyioiiJ|eM ncTOHHUKe nuTanna 63a (5 b). 
Cuman 210 MMeeT MCKnioMMTenbHO KopoTKMe 
cpoKM pocTa M naAeHna, xapaKTepHbie aha 
6onbiunHCTBa yorpoMCTBa CMOS. KorAa 
noTeH^an BxoAHoro cumana 210 nwieeT 
MaKcuiviajibHyio BenMHMHy, TpansMCTopbi 206 m 
208 HM>KHero oTpajKaTena TOKa npoBOA^T, a 
TpaH3HCTopbi 202 m 204 BepxHero oTpaKaTena 
TOKa BbiKiiioqeHbi. rioAo6HbiM o6pa30M, KorAa 
noTeHi^nan BxoAHoro cumana 210 MMeeT 
MMHMManbHyio Ben mm vi Hy, TpansncTopbi 206 n 
208 HMWHero OTKnioMeHbi, a TpaH3MCTopbi 202 n 
204 BepxHero oTpawaTena TOKa npoBOA#r 

KorAa TpaH3HCTOpbi b BepxHeM 0Tpa)KaTene 
npoBOA^T, KOHAeHcaTop 216 sapflweH. KorAa 
npoBOA^T TpaH3MCTopb! b HHKHewi OTpawaTene, 
tok pa3p«Aa npoxoAMT ot KOHAeHcarapa 216 k 
oSu^eMy BblBOAy 69. fluoAbi 218 n 220 
c$>MKCKpyK>T noTeHi4nan KOHAencaTopa 216. Ecnn 
riOTeHLjKan Ha KOHAeHcaTope 216 BOspaoraeT b 
CTopony noTeHi4Mana Ha MCTOMHUKe 63a, a^oa 
218 BKnioHaeTCJR m npoBOAUT tok BepxHero 
oTpaKaTejia, KOTopbiPi b npoTHBHOM cnyMae 
nowen 6bi b KOHAeHcaTop 216, BbipaBHUBafi 
BepxHKJK) MacTb noTeHi4nana Ha KOHAencaTope 
216. AnariornHHo, ecriM noTeHLi^an na 
KOHAeHcaTope 216 yMeHbiuaeTCfl b CTopony 
noTeHU,Mana Ha o6meM BbiBOAe 69, a^oa 2230 
BicmoHaeTCfl m npoBOAUT tok nvwHero 
oTpawaTena, BbipaBHMBaa hmwhioio MacTb 
ctpopMbi BOJiHbi 3Toro noTeHU^ana. 3to 
o6ecneHMBaeT Tpaneu,eMAanbHyio qSopMy BonHbi 
na BbixoAe m KOHTypa qbopMMpoBaHMfl BoriHbi, 
KaK noKa3aHO no3M4Meii 206 Ha d>Mr. 3. 

DoTeHi4Man, npM kotopom ah°A 218 
HaMMHaeT npoBOAMTb, onpeAenaeTca 

OTHOCMTeribHblMM 3HaMeHM5RMH pe3HCTOpOB 222 

n 224 m nepenaAOM Ha SasoBOM 3MHTTepe 
TpaH3HCTopoB 202 n 204. Te we ABa pe3Moropa 
m nepenaA Ha SasoBOM SMunepe TaioKe 
ycTaHaBDHBaioT tok BepxHero OTpawaTena. 
AHanornMHO noTeHUnan, npn kotopom ahoa 220 
HaMHHaeT npoBOAHTb, onpeAenaeTca 

OTHOCHTeribHblMH 3HaMeHHflMH pe3HCTOpOB 226 

n 228 h nepenaAOM Hanp«)KeHMfl Ha 6a30BOM 
3MMTTepe TpaH3HCTopoB 206 m 208. 3HaMeHna 
pesncTopoB 226 n 228 m nepenaA Ha 6a30BOM 
SMUTTepe aHanorMHHbiM o6pa30M onpeAerifiioT 
tok HM)KHero oTpawaTens. npn OTcyTCTBMM 
AMOAOB 21 18 M 220 KOHAeHcaTop 216 6yAeT 

MHTerpupOBaTb 3TU TOKM, MT06b! BblAaTb 

TpeyronbHyio qbopiwy BoriHy Ha BbixoAe KOHTypa 
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CtpopMUpOBaHUR BOflHbl. CKOpOCTb pocTa BblXOAa 

cxeMbi 82 onpeAenaeTCFi tokom OTpawaTenR w 
3HaMeHneM KOHAeHcaTopa 216. Tok OTpawaTena 
npoxoAUT nepe3 Ymq\y\o CTopony 0Tpa>KaTerm 
npn6nM3MTejibHo 3a 20 mc, KorAa nepeflaTHHK 50 
nepeAaeT cumaribi nepewieHHoro TOKa, m 3a 10 
mc, KorAa oh He nepeAaeT cumajibi 
nepeMeHHoro TOKa. 3HaMeHMe KOHAencaTopa 
216 Bbi6npaeTCfl tbkhm o6pa30M, HTo6bi oho 
6bino npM6iiH3MTeribHo 1000 n0, Ana roro, 

MTOGbl 3C})C()eKTHBHafl RC-KOHCTaHTa BpeMeHM 
KOHTypa 82 OTBeMana TpeGoBaHUfiM HART K 

C{)OpMe BOJlHbl. 

Pe3HCTopbi 232 Vi 234 o6pa3yioT 
pe3HCTHBHbiM AennTerib coKpam,eHWfl 
aecojifOTHoCi BejiMMUHbi noTeHi^nana Ha 
KOHAeHcaTope 216. 3HaHeHMfl pe3HcropoB 232 w 
234 Bbi6npaK)T TaKMM o6pa30M, HTOObi ohm 
COOTBeTCTBOBaJIM TpeSoBaHMfiM k qbopMe 
BOJiHbi, onpeAeneHHbiM cTaHAapTaM "HART 
Smart Communications Protocol Physical Layer 
Specification", m MMejin AocTaTOHHoe 

COnpOTMBJieHMe, MT06b! CBeCTM K MMHMMyMy 

RC-KOHCTaHTy BpeMenn BbixoAHOkl qbopMbi 
BOJiHbi KOHTypa 82. KorAa nepeAamnK 50 
nepeAaeT cumajibi CBR3M nepeMeHHoro TOKa, 
KOHTponbHbiPi cumaji 238 ot MOAeMa 78 
BblKJliOMaeT TpaHSMCTop 236. KOHTpOJlbHblPi 
cuman 238 npeAnoMTHTeneH, noTOMy mto, KorAa 
MOAeM 78 He pa6oTaeT, bwxoa 210 MOAeMa 
MMeeT BbicoKMvl MMneAanc, KOTopbiPi nosBonaeT 
noTeHU.nany Ha KOHAencaTope 216 ynacTb ao 
noTeHUnana Ha coeAMHeHnn KonneKTopa m 
sMUirepa TpaH3MCTopa 208, co3AaBafi lamu 
o6pa30M kopotkmvI JiOKHbifo* cMman Ha BbixoAe 
68, KorAa MHMU,MMpyeTCfi cneAyioiAaf! 
nocneAOBaTejibHOCTb cumanoB CB83M 
nepeMeHHoro TOKa. 

PacnonoweHne ahoaob 218 u 220 m 
OTpawaTene^ o6ecneMMBaeT pe3KM(^ nepexoA 

Me>KAy HaKJlOHHOW M BbipaBHeHHO^ MaCTbK) 
BblXOAHOK CJpopMbl BOJlHbl, noKa3aHHoPi 

cooTBeTCTBeHHO no3MLi,MfiMM 302 n 304 na apur. 
3. KorAa HaMMHaeTCfi ABUJKenvie TOKa Mepe3 
AMOA, na iy >Ke BenuMMHy coKpam,aeTCfi tok b 
cooTBeTCTByioiAeM OTpawaTene. Tok, KOTopbiPi b 
npoTHBHOM cnyMae npoxoAMJi 6bi b KOHAeHcaTop 

216, He TOJlbKO OTKJIOHfieTCR, HO M 

oAHOBpeMeHHO yMeHbLuaeTCfl. B 6oribUJHHCTBe 
cxeM, ncnojibsyioLAMX A^oAHbie qbMKcaTopbi, 
Hanpfi>KeHMe o>MKcaTopa curibHO 3aBncviT ot 
TeMnepaTypw M3-3a TeMnepaTypHotf 
3aBMCMMOCTM pa3HMU,bi noTeHU,MaJia Ha AH°Ae. 
CxeMa b KOHType opopMMpoBaHMR BOJiHbi 82 
o6ecneMMBaeT HeKOTOpoe noraiiieHMe 
M3MeHeHMti naAennji HanpflMceHU^ Ha pyioRe, 
rapaHTVipya tbk\am o6pa30M sHaMMTeribHyio 
TeMnepaTypHyio cTa6nribHOCTb MewnwKOBoro 
noTeHi4Mana KOHAeHcaTopa 216. HanpMMep, 
AonycTMM, mto nepenaA noTeHi^nana Ha 
GasoBOM aMUTTepe TpaH3MCTOpoB 202 m 204 
cHkwaeTCH sa cMeT noBbiiueHMfi TeMnepaTypw, 
KaK m pa3HMi4a noTeHLjuariOB Ha AHOAe 218. 
OAHaKO Hanp^DKeHne Ha coeAHHeHMM AHOAa 218 
n pesMCTopoB 222 m 224 6yAeT yMeHbiiiaTbcfi. 
H3MeneHne noTeHi^nana KOHAencaTopa 216 b 
ycnoBMJix npoBOAHMOCTM AHOAa 218 
npn6jiM3MTenbHO paBHo cyMMe stmx AByx 
npoTHBonono>KHbix M3MeHeHMM m nosTOMy 

npaKTMMecKM nOCTOHHHOe. 

noTpeSneHne TOKa KOHTypoM 82 
dpopMVipoBaHMfl BOJiHbi onpeAenaeTCfi 

MCKJllOMMTeJIbHO yCTaHOBfieHHblM TOKOM M MO>KeT 
6blTb npOMSBOJlbHO MaJlblM B 3aBMCHMOCTM OT 

HarpysKM KOHAeHcaTopa 216. Bonee BbicoKMe 
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Harpy3Kn 6yAyT oTaneKaTb 6onbiue toks ot 
MHTerpupytoiMero KOHAeHcaTopa 216, mto 
Tpe6yeT, mtoOw ooJibUJKe ycTaHoaneHHbie tokh 
OTp^KareiiFi noAAepw^Bani'i npneMneMyio 

CjDOpMy BOJlHbi. BycjDep 230 C BblCOKHM 

nwineAaHCOM o6ecneHHBaeT cumari c hm3kmm 
MMneAaHcoM Ha cxeMe 100, CHHwaE 
noTpe6neHne TOKa KOHTypoM ctrapMwpoBaHWH 
BonHbi 82. Kornyp 82 cboaut K MMHUMywy 
coAep)KaHne BbicoKonacTOTHoPi 3Hepmn b 
qbopMe BonHb! 3a cMeT ooecneneHUfi OTcyTCTBWi 
peswx nepexoAOB curHaxioB. 3to meer 
npeMMyu^ecTBO, CBfl3aHHoe c TeM, hto 
coAep>KaHne BbicoKOMacTOTHoPs snepmH b 

$OpiVie BOJlHbi BHOCMT BKTiaA B B03HMKHOB6HHe 

nepeKpecTHbix cumanoB cBa3H wie>KAy 
HecKonbKHMM nepeAaTMMKawin, nMeiou^MMH 
cMe>KHbie mum nmanvm M cbasm. 

CTaHAapTbl BblXOANOPl 0OpMbl BOJlHbi 

KOHTypa 82 onpeAeneHbi b ynoMfwyTOM Bbime 
"HART Smart Communications Protocol Physical 
Layer Specification". AwnnmyAa cumana 

CCf)OpMHpOBaHHOCl BOJlHbi ROnWHa DblTb B 

npeAenax 400 - 600 mB Me>KAy nwKaMW, ecrw ee 
wmepnTb npv\ onpeAeneHHoPi HART TecTOBoft 
3arpy3Ke 500 Om nocneAOBaTeribHo c 
KOHAeHcaTopoM 10 MK0, npn stom spem pocTa 
AOJDKHO 6biTb 75-100 mkc npw nepeAane 2200 
rq m MeHee 200 mkc npn nepeAane 120 ru. 3tw 
CTaHAapTbl aivinnnTyAbi h BpeMeHfi pocra 
orpaHUMMBaioT nepenpecTHbie cMruaJibi cb«3H, 
mto meer oco6eHHO oonbwoe 3HaHeHMe, KorAa 
pasbeMbi nuTaHMa HecKOJibKMX nepeAaTHUKOB 
CBA3aHbi c oahum n TeM we KaSeneM. 

noKasaHHbi^ Ha qbur. 2 npMHUMaioiAUft 
cjDMnbTp 84 coAep>KHT onepauHOHHbitf yatriHTenb 
240 m pe3HCTop 242. Pe3HCTop 242 HMeeT 
AOCTaTOMHbiPi MMneAaHC, HTo6bi naparaieribHoe 
coeAMHeH^e pe3HCTopoB 242 u 110 cnywmio 
SqbqbeKTMBHblM OTKpblTbIM KOHTypoM Anfl 
ocTanbHoR Mac™ cxeMbi b nepeAaTMHKe 50. 
3HaneHMe pesucTopa 242 aotdkho GbiTb 

A0CT3T0HH0 GOJlbLUMM, HTOSbl BXOAflLU,We 

curHanw nepeMeHHoro TOKa m BHeniHero 
ycrpoHcTBa 59 He 3aKopaHUBanncb. LJeHep 127 
npeAOTBpau^aeT noBpe>KAeHue cxeMbi 
nepeAaTMUKa 50 b cnynae noAcoeAHHenufi 

HHTaHUH K BblBOAy 68. 

BbixoAHaa cxeMa 100 nepeAaeT ckirHan 
ccjDopMMpoBaHHoK BOJlHbi ot KOHTypa 82 nepes 
nonocoBofi opwibTp, BKJHOHaK}Ui,iw KOHAeHcaTop 
102, pe3HCTop 404, KOHAeHcaTop 106 M 
pe3HCTop 108, nponycKaioiAMe ToribKO 
FSK-nacTOTbi 1200 - 2200 IT4, KaK stoto 
Tpe6yeT CTaHAapT Bell 202. Cuman, 

OTCjDHJIbTpOBaHHblPi nOTIOCOBblM CflUJlbTpOM, 

nocTynaeT Ha curHanbHbiPt BbixoA 68 Hepe3 
pe3«CTop 110. 

CxeMa 100 ppnma BbinojiHflTb wenaeMbie 
qbyHKLiMH nepeAaTHMKa, a TaioKe OTBenaTb 
CTaHAapTOM HART, ilepBoe TpeooBaHwe 
saicnioHaeTCfl b tom, MTo6bi cxeMa 100 MMena 
BbixoAHoCi MMneAaHc b Anana30He 1000 - 2000 
Om Me>KAy BblBOAaMM 68 H 69 npn 
onpeAeneHHO^ HART pacuiMpeHHOM" nonoce 

HaCTOT 500 - 10 KrU,. B0-BT0pblX, OHa AOJUKHa 

TaioKe npeACTaBn^Tb npaKTMMecKM HyjiesoPi 
MMneAaHC Ha BbiBOAe 68 npn HacTOTax 20 Ti4 m 
HH)Ke. B-TpeTbMX, ona Aon>KHa qbunbTpoBaTb 
cumanbi 74 n 76 m o6ecneMMBaTb BbixoAHoPi 
curHan npaicruiHecKH nocroflHHoro TOKa. 
B-neTBepTbix, cxeMa 1 00 AoriKHa BbiAaBaTb stu 
OTcjDMfibTpoBaHHbie cwmaji Ha BbiBOA 68 npv\ 
saAaHHOM ypoBHe npupocTa. 14 naKOHeu, cumaji 
nepeMeHHoro TOKa AOJiweH HaKnaAbisaTbCH 
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cBepxy curHana npaKTHHecKH nocTOAHHoro TOKa, 
m curHan nepeMeHHoro TOKa Aon^eH MMeTb 
aaAaHHbiM npupocT. 

Ha qbur. 4 noKasaHa cxeMa, 3KBHBajieHTHa« 
cxeMe 100 aha HM3KMX HacTOT m noaroHHHoro 
TOKa. OKOHHaTexibHbiM BbixoAHO« MMneAaHC Ha 

BbiBOAe 68 OTHOCMTeJlbHO BblBOAa 69 nOHTH 

paBen HyjiHD, KaK sto Tpe6yeTca Ann nepeAaMM 
cumajia nocTOHHHoro TOKa. 3HaneHM^ 
pe3MCTopoB 112, 118, 120, 126 H 116 
Bbienpaiora TaKUM o6pa30M, mto, ecnn OLSB n 
OMSB (cumajib! 76 n 74 cooTBeTCTBeHHo) 
paBHbi HyriK), cyMMaM TOKa, npoxoAHtAero Mepes 
peswcTopbi 112, 116, 118 Ha Kornyp 72 n Mepe3 
pe3MCTop 26 K oOu^eMy BblBOAy 69, paBHa TOKy, 
npoxoA^iuieMy Mepe3 pe3i<icTop 120, TaK mto 
noTeHi^kiaJi Ha cumaxibHOM BbiBOAe 68 paBeH 
npn5jiM3^TenbHO 6 B. AHajiornMHO, ecriM w 
OLSB M OMSB 06a paBHbi eAHH^^e, pa3HMLia 
Me>KAy tokom, npoxoABiMHM b cyMMnpyioiAee 
coeAHHeHne Mepes pe3HCTopbi 112, 116, 118, n 
tokom Mepe3 pe3^CTop 126 npaicrnMecKM paBHa 
TOKy, npoxoAfliMeMy Mepe3 pesncTop 12,0 b 
pesyribTaTe Hero BbixoAHofc nocTOHHHbiM tok Ha 
cwrnaJibHOM BbiBOAe 68 npn6JiM3MTeribHO paBeH 
0,5 B. KoHAeHcaTopbi 123 v\ 124, noKa3aHHbie Ha 
qbMr. 2, o6ecneMMBaK)T huskob nponycKHoe 
qbMJibTpoBaHMe vicxoaho ujyMHbix cumanoB 
OLSB m OMSB, B pe3ynbTaTe Mero MOAynfiL^Mfl 

UJMpMHbl MMnyJIbCa CHUMaeTCfl M TOJlbKO 

nocTOfiHHbiPi tok npoxoAHT b cyMMnpyiouj,ee 
coeAHHenne, rAe coeAWHJUOTCfl pesncTopbi 118, 
126, 112, 128, 120. 

Ha qbur. 5 noKasaHa cxeMa, 3KBHBaneHTHa« 
cxeMe 100, atih 6onee bwcokhx MacTOT. B 3Totf 
MOAenw OTcyTCTByeT pfiA KOMnoneHTOB, 
noKasaHHbix Ha 0nr. 2. HanpMMep, 
KOHAeHcaTopoM 124 cnyxm npaicrnMecKM 
KopoTKaa Henb, KOTopaa aqbqbeKTMBHo 
aHHyn^pyeT nyTb o6paTHOi^ cba3m Mepe3 
pe3HCTop 120 m M30JiMpyeT peskiCTop 110 

06paTH0fi CBA3H. Pe3MCTOp 110 

nocneAOBaTejibHo coeAWHeH c BbixoAOM 
onepai4MOHHoro ycmmem 114. Ecnn Bbi6paTb 
pe3MCTop 110 b AnanasoHe 1000 - 2000 Om, to 
nepBoe TpeSoBaHne 6yAeT yAOBneTBopeHO. 
KoHAeHcaTopbi 102 M 106 cxeMbi 100 

CT3H0 BATCH 3C{30eKTMBHblMH KOpOTKMMH L^enflMM, 

sa CMeT Mero npw npaBunbHOM Bbi6ope 
pe3HCTopoB 104 n 108 moho nonyMMTb 
3aAaHHbivi npupocT nepeAaBaeMoro CMrnana 
nepeMeHHoro TOKa. 

Ha qbur. 6 noKasaH BbixoAHO^ MMneAaHC 
nepeAaTMMKa 50 KaK qbyHKLjua MacTOTbi b To,, 
BOCnpMHUMaeMblCl BHeiilHUM ycTpoPicTBOM 59 
Me>KAy BblXOAHbIM BblBOAOM 68 M 061AMM 
BblBOAOM 69. flHfl MaCTOT HM>Ke f D c BblXOAHO^ 

HMneAaHC ao^^h 6biTb 3HaMHTenbHo Hnwe 
BXOAHoro MMneAaHca BHeLUHero ycTpoPicTBa 59, 
npMHMMaioiAero nocTOfiHHbi^ tok, c TeM, mto6n 
nepeAaBaTb 30ct3eKTHBHbiK curnan nocTo^HHoro 
TOKa b MHHUMyM 100 kOm. B qenoM, BbixoAHoPi 
HMneAaHC nepeAaTMUKa 50 3HaMMTenbHO HMKe, 
MeM bxoahoPi MMneAaHC nocTO«HHoro TOKa 
BHeujHero ycTpo^cTBa 59, mto rapaHTupyeT 
TOMHOCTb nepeMeHHoro cMmana nocTO^HHoro 
TOKa. ComacHo npoTOKony HART foe paBHo 20 
rq, a Z D c paBHo Hynio Om. BennMUHa 100 kOm 
onpeAeneHa b ynoM^HaBiiieMCfl Bbime 
CTaHAapTe "HART Smart Communications 
Protocol Voltage Mode Physical Layer 
Specification" b pa3Aene 7.3. HanpHMep, eciin 
bxoahoH MMneAaHC BHemnero ycTpo^CTBa 59, 
npHHMMaioimero nocTOfiHHbiii tok, paBeH 10 kOm, 
a 3aAaHHafi TOMHOCTb nocTO^HHoro TOKa 
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cocTaBnaeT 0,1% ot BbixoAHoro A^anasoHa 
nepeAaTMMKa 50, TorAa BbixoAHoB MMneflaHC 
AorwKeH 6biTb HH>Ke 100 kOm, yMHOKeHHbix Ha 
0,001, wm 100 kOm Ana nacroT Me>KAy 0 v\ 20 

Ha cfcwr. 7 BbixoAHofi nwneAaHC nepeflaTHHKa 
50 noKa3aH K3K pe3HCTop R out , a noTeHi^nan 
Vqui npeACTaBrmeT co6ovi wenaeMbifl 

SCjxfeKT&'IBHbltf BblXOAHOft nOTeHL^an 

nocTO^HHoro TOKa nepeflaTMMKa 50. 
Peawcrrop Rj n npeACTaBnaeT co6ofi bxoahoB 
MMneAaHC BHeaiHero ycTpoftcTBa 59, 
npMHMMaiomero nocrrofiHHbivi tok, a M3MepeHHbM 
noTeHi^an Ha R jn onpeAenaeTca KaK V jn . flnn 
roro, HT06bl nepeAamnK 50 coxpaHan TOMHOCTb 
b npeAenax 0,1% bo BceM Anana30He 
B03MO>KHbix BbixoAHbix cumanoB nocTO^HHoro 

TOKa, 

R 

E 

V = V x — . 

e: out r "*"R— 
out e 

3to npn6nM3HTeJibHo sKBHBaneHTHO 
cneAyioLMeMy ypaBHenwo Ana R out ropa3Ao 
MeHbme Rj n : 
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HTo6bi nepeflaTHMK padoTan c TOHHocrbto 
0,1%. 

Ana nepeAaBaeMbix m npMHUMaeMbix MacTOT 
b A^iana30He paciukipeHHo^ nonocbi HacroT, 
onpeAeneHHO^ npoTOKonoM HART (500 - 10 
KriO, npeAcraBneHHbix Ha cjw. 6 KaK Taci m 
f AC2 , BbixoAHol^ MMneAanc HaxoAUTca B 
npeAenax 1000 - 2000 Om, nosTOMy cpimanbi, 
nepeAaBaewbie ot BHeiiiHero ycTpoRcTBa 569, 
He 3aKopaHHBaioTCfi n cwmanbi, nepeAaBaeMbie 
ot nepeAamMKa 50, iworyT npuHHMaTbca Ha 
ycTpo^CTBe 59. YnoMMHaBUJU^cfl Bbiine 
cTaHAapT "HART Smart Communications 
Protocol Voitage Mode Physical Layer 
Specification" onpeAermeT npeAnoMTHTenbHbiB 
A^sanaaoH BbixoAHoro HMneAanca Ana 
pacwHpeHHoii nonocbi nacTOT. AnbTepHaTMBHbie 
craHAapTbi cbhsu AHKTyioT ppyrm ypoBHH 
MMneAaHca. 

Ha cjwr. 2 cuman 76 nociynaeT Ha cxeMy 
100 Mepe3 pesMcrop 112 M CB83aH c 
cyMMMpyiou4MM tok coeAnneHneM, KOTopoe noA 
Ae^cTB^eM onepau,noHHoro ycwnHTena 114 
perynwpyeT hctomh^k nwaHHfl 63b. AHanornMHO 
cuman 74 nocrynaeT Ha cxeMy 100 nepe3 
pe3KCTOpbl 116 m 118 H CB83aH c TeM Ke 
cyMMHpyK)U4HM tok coeAnneHweM. 3HaneHMH 
pesncTopoB 112, 116, 118 BbiSkipaioTca TaKMM 
o6pa30M, MTo6bt 3HaMeHne pe3MCTopa 112 obtno 
np^6riM3HTeribHo b 128 pa3 Bbiuue cyMMbi 

3HaHeHM pe3MCTOpOB 116 118. K03Cj34>M14MeHT 

128 Bbi6paH ana cooTBeTCTBua Bbi6opy 7 
pa3paAOB (mv\ 3KBHBaneHT 128) b HWKHeM 
cnoBe, npeACTaBfieHHOM nocneAOBaTeribHO Ha 
cuman 76. CooTBeTCTBeHHo pe3WCTop 112 
HMeeT sHaneHue 8,25 MOm, a cyMMa 3HaMeHKfi 
pe3MCTopoB 116 m 118 npn6nyi3wenbHO paBHa 
64 kOm, xoth mo>kho paccMHTaTb m Apyr^e 
noAXOAflU4Me 3HaHeHwa. 

BbmaY Toro, mto TMnnHHbiSi noTeHL^an Ha 
cumaribHOM BbiBOAe 68 cocraBnaeT 1 - 5 B, 
mo>kho HaicnaAbiBaTb MeaowKDBbiH caiman 
nocTORHHoro TOKa 400 - 600 mB, H3MepeHHbifi Ha 
ocHOBaHMM TecTOBO^ Harpy3KM HART 500 Om, 
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nocneAOBaTeribHO c 10 mk4> Ha noTeHL^an 
npaKTMHecKM nocTOfiHHoro TOKa Ha BbixoAe 68, 
MTo6bi ooecneHHTb oAHOBpeMeHHbie cumanbi 
CB513H nepeMeHHoro TOKa na acjDcfjeKTMBHOM 
cumane nocTORHHoro TOKa. MaKcuManbHbiPi nuK 
OAHOBpeMeHHoro cumana nepeweHHoro w 
nocTOAHHoro TOKa ocTaeTCfi HMwe, HeM 
npaKTimecKH noTeHUMan Ha BbiBOAe n^TaHMR 66, 
a MMHMManbHbiCi nuK ocTaeTca Bbitue, newi 
noTeHi^nan Ha o6u4eM BbiBOAe +69, noaTOMy 
OAHOBpeMeHHbifi cuman He HacbiiuaeT npn 
MaKCHManbHOM m M^HUManbHOM 3HaneHH5ix 
noTeHUMana. HepeAaTMHK 50 BbiAaeT 
ao>c|DeKTHBHbiK cuman nocTO^HHoro TOKa, 
npeBbiiiiaioiMMPi 5 B, KorAa BosHUKaeT ycnoBue 
norpeuJHocTH, m b 3TO Bpewfi oAHOBpetvieHHO 
nepeAaBaeMbie cumanbi nepeMeHHoro TOKa 
C03AaAyT BbixoAHoPi noTeHL^an nepeAaTHUKa, 
KOTopbifi BbipaBHMBaeTCfl Ha MaKCHMyMax n 
MMHUMyMax 9Toro cumana. 

Xoth M3o6peTeHne 6bino on^cano co 
ccbmKoi* Ha npeAnoMTMTenbHbie BapnaHTbi, 
cneunanncTbi b ashho^ o6nacTH noPiMyT, mto 
moho BHecTM mtAeHeHM b 0opMy M AeTaxiM, He 
otxoah ot HfleM n o6-bewa M3o6peTeHHB. 

(Dopwyna H3o6peT0HMf»: 

1. flepeAaTHMK, coAep>Kai4M^ cpeACTBO 
CBH3H M cencopHoe cpeACTBO, np^MeM oeu^ne 
KneMMbi ceHcopHoro cpeACTBa m cpeACTBa 
CBA3M 06-beflMHeHbi, yiBnf»0TCfi o6meR KneMMotf 
nepeAaTMMKa \a noAtoiioMeHbi k OAHOMy BbiBOAy 
BHeaiHero ycTpot^cTBa, KneMMbi nMTann« 
ceHcopHoro cpeACTBa v\ cpeACTBa CBH3H 
coeAMHeHbi c KneMMofi nuTaHMH nepeAaTMMKa, 
noAKntoMeHHoPi k BbiBOAy MCTOHHMKa sHepnw, 
BbixoA BbiAaMM cMMTaHHoro napaMeTpa 
npouecca ceHcopHoro cpeACTBa coeAHHeH c 

HHO>OpMaUMOHHblM BXOAOM CpeACTBa CBR3M, 

cpeACTBa cbh3H coAep>KMT npneMHbiPi c{)MnbTp 
AJifi npneMa nepBoro cumana nanp^KeHMfi 
nepeMeHHoro TOKa ot nepBoro BHeiiiHero 
ycTpoticTBa, KOMnbKDTep Ana 3anoMMHaHMJi 
nepeAaBaeMbix AaHHbix m 3HaMeHMPi CMHTaHHoro 
napaMeTpa npouecca, bxoa KOToporo HBn^eTCH 

HHC|30pMaU[MOHHblM BXOAOM CpeACTBa CBH3U, 

cpeACTBO Ana o>opMMpoBaHHfi cumana 
nocTOHHHoro TOKa ki BToporo cumana 
HanpsoiceHMfl nepeMeHHoro TOKa, npn stom 
BTopoPi bxoa m bwxoa yKasaHHoro KOMnb^Tepa 

nOAKniOMeHbl COOTBeTCTBeHHO K Bbixony 

npneMHoro 4)MnbTpa sa k cooTBeTCTBytoiMUM 
BxoAaM cpeACTBa Ana 0opMHpoBaHHfl cumana 
nocTOBHHoro TOKa m BToporo cumana 
HanpaweHHfl nepeMeHHoro TOKa, BTopoPi BbiBOA 
wcTOMHMKa 3Heprnn noAKnioMeH k o6metf KneMMe 
nepeAaTMMKa, oTnunaioiAHficyi TeM, mto 
nepeAaTHHK CHa6>KeH cuman bHoR xneMMO^, 
coeAMHeHHoPi c ApyruM bbboaom BHeaiHero 
ycTpoftcTBa, bxoa npneMHoro qbMnbTpa 
noAKnioMeH k cumanbHo^ KneMMe v\ bwxoa 
yKa3aHHoro cpeACTBa A/ifl qbopM^poBaHMn 
noAKnioMen k cMmanbHo^ KneMMe, npn 3tom 
cuman nocrofiHHoro TOKa mrmejcn curHanoM 
HanpaweHHfl, a cpeACTBO cba3M BbinonneHo c 
B03MO>KHocTbK3 npneMa nepBoro cumana 
HanpflKeHum nepeMeHHoro Toxa ot nepBoro 
BHeiiiHero ycTpoficTBa, nepeAaMM BToporo 
cumana HanpflweHMH nepeMeHHoro TOKa b 
nepBoe BHewnee ycTpoRcTBO m nepeAaMM 
cumana HanpaweHMa nocTO«HHoro TOKa. 

2. FlepeAaTHMK no n.1, oTnHMaioiAH^cfl TeM, 
mto yKa3aHHbifi KOMnbKDTep BbinonHeH c 
B03M0>KH0CTbKD npneMa 3anpocoB M3 nepBoro 
BHeiuHero yorpotfcTBa n nepeAaMM OTBeTa k 
nepBOMy BHetuHBMy ycrpoMCTBy. 
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3. DepeAaTHHK no n.1, ornmatowyiftcn TeM, 
MTO CpeACTBO CBH3H coAep>KHT 

ixinpoTHo-MMnynbCHbiPi MOAynaTop, Mop,eu w 
c^opMnpoBaienb Kone6aHMM cumana 
TpaneL^AanbHotf cjDopMbi, cbh3H Me>KAy 
bwxoaom npneMHoro cfwnbTpa v\ BTopbiM 
bxoaom yKa3aHHoro KowsnbtoTepa m wie>KAy 
BbixoAOM yKaaaHHoro KoiwnbioTepa m bxoa3MM 
cpeACTBa a^h qbopMKpoBaHna cumana 
HanpaweHHfl nocroaHHoro TOKa \a BToporo 
cumana HanpaweHWfl nepeMeHHoro TOKa, 

KOTOpbie BbinOJIHeHb! COOTBeTCTBeHHO 

nocpeACTBOM moa©M3, npuneM bxoa vi 
bxoa-bwxoa yKaaaHHoro MOAeMa coeAHHeHbi c 
BbixoAOM npneMHoro cjwnbTpa v\ bxoaom m 
bnxoaom yK33aHHoro KOMnbioTepa, n 
nocpeACTBOM WMpoTHo-viMnynbcHoro 
MOAyn^Topa, bxoa KOToporo noAKnfoneH k 
BbixoAy KOMnbioTepa, a BbixoA coeAHHeH c 
BXOAaMM cpeACTBa atia qbopMwpoBaHMfl cumana 



HanpflweHHE nocroflHHoro TOKa v\ BToporo 
cumana HanpflweHHfl nepeMeHHoro TOKa, bwxoa 
MOAeMa nepe3 cfDopMnpoBarenb Kone6aHMft 
cumana Tpanei4enAanbHoPi cpopMbi noAKnwneH 
k 3aAaioiAeMy BXOAy cpeACTBa aha 
6 qtopMwpoBaHWfl cumana HanpaweHHH 
nocroaHHoro TOKa n BToporo curHana 
HanpnweHHJ? nepeMeHHoro TOKa. 

4. nepeAamuK no n.1, oTJiMMaioiuMMcH TeM, 
mto MMneAaHC cpeACTBa cbh3H no nepeMeHHOMy 
TOKy 6onbiue MMneAaHca no nocroHHHOMy TOKy. 

5. flepeAaTHMK no n.1, OTnMMaioiAH^ca TeM, 
mto MMneAaHC cpeACTBa CBH3H MO>KeT 6biTb ot 
1000 ao 2000 Om Ana nacroT nepeMeHHoro TOKa 
Me>KAy 500 run 10kI"ij. 

6. FlepeAaTM^K no n.1, omuMaioLAHfica TeM, 
75 mto HMneAaHc cpeACTBa cbh3h no nooroAHHOMy 

TOKy cooTBeTCTByeT npMMepHo 0 Om Ana MacTOT 
ot nocTOAHHoro TOKa ao 20 fi\. 
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